Long working hours and overtime have received considerable attention in recent literature. In a review on the relationship between long working hours and health, Van der Hulst 1) concluded that long working hours are associated with adverse health as measured by several indicators (e.g. cardiovascular disease 2, 3) , diabetes 4) , subjectively reported physical health 5, 6) and subjective fatigue [7] [8] [9] [10] ). According to Meijman and Mulder's EffortRecovery model 11) , the possible negative consequences of long working hours for health and well-being depend on the possibilities for recovery in the course of the working day (internal recovery) and after work (external recovery). Working overtime implies that the duration of effort investment is prolonged, whereas the time left for external recovery is shortened. Moreover, the quality of recovery after work may be poor due to spillover effects [12] [13] [14] . In addition, overtime is likely to occur especially in high demand situations, which means that the possibilities for internal recovery (short breaks from work) will be limited as well. These factors may cause accumulation of fatigue and eventually affect health. Van der Hulst's review 1) showed that there is indeed evidence for insufficient (physiological) recovery in those who work long hours. More particularly, long working hours are associated with short sleeping hours and, at least in some circumstances, with a higher heart rate, higher blood pressure and decreased immunity.
Against the background of the Effort-Recovery model one would expect a positive relationship between working overtime and need for recovery, and eventually, adverse health. Recent studies have shown that high working hours a day, high working hours a week and overtime work were indeed associated with a higher need for recovery from work in both genders 15, 16) . In turn, a high need for recovery is associated with neuroendocrine reactivity 17) , subjective health complaints and future sickness absence 18, 19) , and future cardiovascular disease 20) . An important gap in the literature concerns the association between working hours and psychosocial work characteristics 1, 21) . First, little is known about the causes of overtime and the circumstances under which overtime is common. As was stated above, overtime is likely to be especially prevalent in high demand situations. Therefore, research concerning overtime should take into account that overtime and high demands are often associated and try to disentangle the effects of these two factors. Second, the effects of overtime are likely to depend on the circumstances under which it is carried out. In other words, psychosocial work characteristics may moderate the relationship between overtime and work-related well-being.
An important model in the context of research concerning job characteristics, job strain and job satisfaction is the Job Demand Control model [22] [23] [24] . According to this model, there are two important psychosocial work characteristics that determine health and well-being. The first determinant is job demands, that is, pace and amount of work and work complexity. The second determinant is control (or decision latitude). Control comprises two constructs, i.e. decision authority (autonomy) and skill discretion (range of skills used). In general, four job types are distinguished in the framework of this model: low strain jobs (low demands and high control), passive jobs (low demands and low control), active jobs (high demands and high control) and high strain jobs (high demands and low control). The JDCmodel predicts that the combination of high task demands and low control is associated with job strain. Furthermore, the combination of high demands and high control is thought to be associated with job satisfaction and learning opportunities.
The current study investigated the relationship between working overtime and need for recovery in relation to Karasek's demands and control dimensions. It was hypothesised that overtime would be positively associated with job demands. No specific hypothesis was formulated about the relationship between overtime and job control. Furthermore, it was hypothesised that the relationship between overtime and need for recovery would be stronger in high-demand jobs because (according to the Effort-Recovery model) the need for recovery is likely to be especially strong in high demand situations and because working overtime means that the duration of exposure to negative work characteristics such as high demands and low control is longer.
In summary, this study addressed two research questions. [1] Is there a relationship between working overtime and psychosocial work characteristics (in particular job demands and job control)? [2] Is there a relationship between working overtime and need for recovery, and does this relationship depend on job type (i.e. a specific combination of job demands and job control)?
Method

Sample
The study was conducted in a national random sample of office employees in all Dutch municipalities (response 52%). The study was part of a joint research project on working conditions in municipalities by the Dutch government, the Federation of Dutch municipalities and worker unions. All data were collected by SKB (the Dutch foundation for quality in occupational health care) in May 2002. This data collection was conducted within the scope of The Covenant on Health and Safety at Work for municipalities. Complete data were available for 2,072 employees. In the current study, only fulltime (at least 36 h per wk) employees were selected. The study population consisted of 1,473 fulltime employees. Table  1 shows the number and percentage of individuals in different demographic groups in the current sample. As can be seen from Table 1 , the sample is skewed in the direction of high age groups, few females, high educational levels and many years of employment in the current organisation. On the one hand, this is reflective of the workforce characteristics in municipalities, but on the other hand, it is also a consequence of selecting only full-time employees for this study.
Measures
Overtime was measured in terms of number of hours per week and in terms of frequency (never, incidentally, structurally). Job demands, job control and need for recovery were measured by means of subscales of the Dutch Questionnaire on the Experience and Evaluation of Work [25] [26] [27] . Job demands were assessed with scales that measure work speed and quantity (11 items, example: "Do you have to work very fast?", Cronbach's alpha: .88) and emotional load (7 items, example: "Does your work demand a lot from you emotionally?", Cronbach's alpha: .78). Job control was measured by means of two scales: lack of variety (6 items, example: "Does your work require creativity?", Cronbach's alpha: .82) and lack of autonomy (11 items, example: "Do you have influence on the planning of your work activities?", Cronbach's alpha: .88). Items were scored on four-point scales (never, sometimes, often, always). Total scale scores were transformed to have a minimum value of 0 and a maximum value of 100. All scales in the Dutch Questionnaire on the Experience and Evaluation of Work are scored in such a way that high scores indicate adverse work situations (high demands, low control). Need for recovery was measured by means of 11 yes/no items (example: "At the end of a working day, I am really feeling worn-out", Cronbach's alpha: .90) 28) . The total scale score was transformed in such a way that the minimum score was 0 and the maximum score was 100. Higher scores reflect a higher need for recovery. Means, standard deviations and Pearson correlations for all variables in this study (except frequency of overtime) can be found in Table 2 .
Analysis
All data were analysed by means of the statistical package SPSS. In order to address the first research question, a median split procedure was applied to create four groups according to Karasek' s Job Demand Control model 22) (details are given in the results section). The second research question (concerning the relationship between overtime and need for recovery) was investigated by means of hierarchical multiple regression analyses for the total sample and for all four JDC-groups separately.
In hierarchical multiple regression analysis, independent variables are introduced into the regression equation in several steps. For each step, the change in the amount of variance in the dependent variable that is explained by the independent variables is calculated, as well as the contribution of each of the predictors. This method is adequate for studying the relationship between job characteristics and mental health 29) .
Results
Only 30.5% of the employees in the sample reported that they never worked overtime. The remaining 69.5% 
Research question 1: relationship between working overtime and psychosocial work characteristics
Working overtime was expected to be related to psychosocial work characteristics. Table 2 shows that overtime was associated with high demands and high control. Employees who worked more overtime hours reported a higher pace and amount of work, a higher emotional load, and more skill variety.
Four groups of workers were created in accordance with Karasek's demand and control dimensions 22) . A mean score was calculated from the speed and quantity of work and emotional load scales, and this variable was used as a grouping variable for job demands (Cronbach's alpha: .88). In this study, lack of variety (an indicator of skill variety) and lack of autonomy (an indicator of decision authority) were combined to create a measure of 'lack of control' (Cronbach's alpha: .88) that included both aspects of job control 30, 31) . Groups were created by means of a median split procedure, that is, employees reporting higher job demands than the median were classified as the 'high demand' group and employees reporting a lower pace and amount of work were classified as the 'low demand' group. Within these groups, employees were classified as 'low control' if their rating of lack of control was higher than the median and as high control if their rating was below the median. This procedure resulted in the formation of four groups. In accordance with Karasek's terminology 22) , the groups were labelled 'low strain' (low demands, high control, N=358), 'passive' (low demands, low control, N=324), 'active' (high demands, high control, N=441), and 'high strain' (high demands, low control, N=350). It should be pointed out that the median split procedure applied here does not create extreme groups. The four quadrants were based on relatively high or low demands and relatively high or low control. Table 3 reports the number of overtime hours worked per week, the frequency of working overtime and need for recovery for the four job types. Overtime was expected to be especially prevalent in active jobs. In accordance with this expectation, employees in active jobs reported the highest number of overtime hours (4.6 h per wk). About one third of the employees in active jobs reported structural overtime. However, overtime was also reported in the other job types. Employees in high strain jobs worked almost as many overtime hours (4.2 per wk) as employees in active jobs. Employees in low strain jobs and passive jobs worked considerably fewer overtime hours. Furthermore, Table 3 shows that the highest need for recovery was reported by employees in high strain and active jobs, i.e. employees with relatively high job demands and many overtime hours, compared to the employees in low strain and passive jobs. The associations between overtime work, job type (psychosocial work characteristics), and need for recovery are analysed in more detail in the next section.
Research question 2: relationship between working overtime and need for recovery
An important issue in research on working hours is whether working overtime is associated with a high need for recovery in different types of job. Table 4 shows need for recovery for subgroups of employees differing in frequency of working overtime within the four job types. The lowest level of need for recovery was found in the low strain group and the highest level in the high strain group. A hierarchical multiple regression analysis was carried out for the sample as a whole. Predictor variables were included in four blocks (forced entry by means of the ENTER-procedure in SPSS). In the first block, background variables (gender, age category, education level, and number of years employed in the organisation) were entered as predictors. In the second block, job demands and job control were entered. An interaction term (demands × control) was added in the third block according to the procedure as outlined by Jaccard, Turrisi, and Wan 32) . Finally, frequency of working overtime (in two dummy variables: incidental or structural) and the number of overtime hours were added as predictors in the fourth block. Table 5 presents the results (beta's and R 2 ) after step four and shows that for the sample as a whole, working overtime structurally or incidentally and the number of overtime hours were not associated with an increased need for recovery.
The second part of research question 2 addresses whether the relationship between working overtime and need for recovery differs depending on different combinations of demands and control. Therefore, a hierarchical regression analysis was carried out for all four job types separately. Predictor variables were included in two blocks (ENTER-procedure). In the first block, background variables (gender, age category, education level, and number of years employed in the organisation) were entered as predictors. Frequency of working overtime (in two dummy variables: incidental or structural) and the number of overtime hours were added as predictors in the second block. Table 6 summarises the results of these analyses. Table 6 shows that the pattern of associations between working overtime and need for recovery depended on the type of job. For low strain jobs and passive jobs, there was no significant association between the number of overtime hours and frequency of working overtime on the one hand and need for recovery on the other. However, employees in active jobs reported a higher need for recovery if they worked overtime structurally, regardless of the number of hours. Furthermore, employees in high strain jobs reported a higher need for recovery when they worked a higher number of overtime hours. Frequency of working overtime (structurally or incidentally) did not predict need for recovery for this group.
Discussion
Research question 1: relationship between working overtime and psychosocial work characteristics
The present study comprises the analysis of a national sample of 1,473 office-based municipal administration employees working full-time. The study population is rather unique because of its size and nature. Studies addressing overtime and long working hours often focus on sectors and professions in which long working hours are rather common, such as health care (e.g. junior doctors), transportation (e.g. bus and truck drivers) and managerial positions in the industry and service sectors (see Van der Hulst 1) for an overview of recent studies). Thus, this study fills a gap in our knowledge about the relationship between (moderate) overtime and need for recovery in the public sector.
Against the background of Karasek's Job Demand Control model 22, 24) , two dimensions of psychosocial work characteristics were studied: job demands and job control. It was hypothesised that overtime work was particularly prevalent in high demand jobs. Indeed, we found that the number of overtime hours was associated with high demands, particularly pace and amount of work and emotional load. Furthermore, a high number of overtime hours was associated with more skill variety. As was expected, structural overtime was very common in active jobs. Nevertheless, there were considerable numbers of employees in low demand or low control jobs who worked overtime incidentally. In general, however, it can be concluded that working overtime (both in terms of the number of overtime hours and the frequency of working overtime) was associated with high job demands and high job control.
Although somewhat speculative, it may be hypothesised that the two dimensions of the Job Demand Control model are related to two different motives to work overtime. First, working overtime can be a manner of coping with high demands. Thus, workers may work overtime frequently in order to perform or finish tasks that they cannot complete or deal with during normal work hours. Second, according to the Demand-Control model, the control dimension is associated with positive outcomes such as satisfaction and active learning. Therefore, workers in high control jobs probably work overtime simply because they enjoy their work. The differences in prevalence of overtime between the four job types are consistent with this interpretation. Employees in active jobs have two hypothetical reasons to work overtime, and therefore this group showed the highest prevalence of structural overtime. On the other hand, workers in passive jobs may hardly have any motives to work overtime. Indeed, the lowest prevalence of overtime was found for this group.
Research question 2: relationship between working overtime and need for recovery
It was hypothesised that, in accordance with the EffortRecovery model, working overtime would be associated with increased need for recovery. However, overtime was not related to a higher need for recovery for the total sample in this study (Table 5 ). When we looked at subgroups based on job type, we also found that there was no significant association between the number of overtime hours and frequency of working overtime on the one hand and need for recovery on the other hand, for either low strain jobs or passive jobs. As we have already mentioned, the percentage of employees in low strain jobs and passive jobs who worked overtime structurally was rather low. It could be argued that this explains the absence of a statistically significant relationship between need for recovery and frequency of working overtime for these groups. However, Table 4 also shows that the difference in need for recovery between employees who worked overtime structurally and employees who did not work overtime was much smaller in the low strain and passive groups than in the active and high strain groups. Thus, the results cannot be explained merely by a lack of statistical power due to low numbers of employees exposed to structural overtime in some of these job types.
We did find a significant association between structural overtime and need for recovery in active jobs and between the number of overtime hours and need for recovery in high strain jobs (Table 6 ). Therefore, this study suggests that working overtime is associated with lack of recovery in jobs that are characterized by high job demands. Although employees in active jobs worked more overtime hours than employees in high strain jobs, there was only a relationship between overtime hours and need for recovery in high strain jobs. This suggests that high demands, low control and long working hours may have cumulative effects on employee's need for recovery. Although it is speculative, it may be argued that employees in high strain jobs are likely to be especially vulnerable to negative effects of long working hours. These results also show that associations which are found between job demands and measures of well-being should preferably be interpreted whilst taking into account possible differences in overtime hours or frequency of working overtime.
Limitations
One of the most important limitations of this study is that the available data were cross-sectional. Therefore, this was mainly an exploratory study. Longitudinal or (quasi)-experimental studies [33] [34] [35] [36] are necessary in order to investigate whether working overtime causes a high need for recovery and eventually adverse health and / or vice versa.
Another limitation of the current study is that we did not have data on the respondents' income level (SES). This can be a problem, as psychosocial work conditions are known to be correlated with income level 37) . In theory, it is therefore possible that the results found in this study could be attributed to differences in income level between the different 'job type groups'. However, we did include 'education level' as well as 'years of employment' in our analyses. These two variables are obviously related to income level and lessen the possibility that the study results can be explained by income level. Nevertheless, it would have been better if we had measured 'income level' directly, as this is the only way to truly exclude the possibility that the current results could be attributed to this variable.
This study addressed the association between overtime and need for recovery in employees with different types of administrative positions. It can be assumed that job demands and job control varied considerably between the different workers in the sample. However, the subjective measurement of all variables is certainly a limitation of this study. Given the rather homogenous nature of the sample, we cannot be certain that differences in subjective scores reflected objective differences in work characteristics. Furthermore, we should be cautious in generalising these results to the total working population.
This study shows that in addition to the number of overtime hours (or total working hours), the frequency of working overtime (none, incidental or structural) is also a relevant variable that should be included in studies that address the possible adverse effects of long working hours. However, a more objective way to measure frequency of working overtime would be to investigate how many times a week or how many times a month a person works overtime instead of 'incidentally' or 'structurally', as these terms may be interpreted differently by different persons.
Recommendations for future research
A number of recommendations can be given regarding the measurement of overtime and the design of future studies. A detailed assessment of both the frequency of working overtime per week or month and the number of overtime hours worked creates the possibility of investigating whether there is a linear, monotonous relationship or a curvilinear relationship between overtime hours and outcome measures such as need for recovery. It is indeed possible that overtime does not have serious consequences up to a certain point, but has negative effects on well-being when this point is passed 28) . This 'breaking-point' might depend on the type of job, especially its work intensity. Furthermore, the length of the time interval that individuals have been working overtime (in other words, the accumulation of exposure to prolonged working hours) would be a relevant issue to investigate in further studies. It can be expected that individuals who have worked overtime persistently during several years are particularly likely to suffer from reduced well-being and health problems, at least in high strain jobs and perhaps also in active jobs.
Although the explained variance in the regression analyses is quite low, this study has shown that the prevalence and correlates of overtime are likely to differ among different types of job. This is a relevant extension of the existing knowledge about extended work hours, as little is known about the moderating role of work characteristics in the relationship between overtime and well-being (see Evans et al. 38) for a general discussion about interactions between psychosocial factors). An important issue for future research is to disentangle possible confounding between high demands and long working hours. Earlier studies 39) have found a low, positive correlation between long working hours and adverse health. However, it cannot be ruled out that these relationships can be attributed to differences in demands and control between those who work long hours and those who do not. The analysis applied in this study partly accounted for possible confounding effects by distinguishing groups based on subjective measures of demands and control. It would be interesting to distinguish groups of workers in typical low strain, passive, active and high strain jobs based on more 'objective' criteria (expert ratings or job analysis) and determine whether the results found in this study with respect to the correlates of working overtime will be confirmed. A more objective classification of job types is necessary in order to further explore the role of job type as a moderator that affects the relationship between overtime and well-being.
